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FOREWORD 

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Farm Irrigation and Drainage Systems Sectional Committee had been approved by the Food and Agriculture 
Division Council. 

As the use of emitting pipes in drip irrigation systems is fast becoming popular in the country there is a need for 
improving the standards matching with the field requirements, this revised standard is formulated to improve the 
quality of emitting pipes and to rationalize the specifications on par with other International Standards. 

This standard was first issued in 1992 and the first revision is being brought out to incorporate developments 
during the last 14 years. 

The first revision of standard has been taken up: 

a) to change the reference for measuring tolerance from outside diameter to inside diameter, 

b) to revise the pressure classes of emitting pipes, 

c) to revise wall thicknesses under each pressure class, 

d) to revise the ESCR test temperature and duration, 

e) to include non-leakage pressure conditions, 

to incorporate use of 'GO' and 'NO-GO' gauges for measuring inside diameter, and 
g) to include emitter exponent criteria for non-regulated emitting pipes. 

In the formulation of this standard, assistance has been derived from ISO 9261 : 2004(E) 'Agricultural irrigation 
equipment — Emitters and emitting pipe — Specification and test methods' , issued by the International Organization 
for Standardization and ASAE S435 'Polyethylene pipes used for micro-irrigation laterals', February 2004, 
issued by the American Society of Agricultural Engineers. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1 960 
'Rules for rounding off numerical values {revised)'. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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Indian Standard 

IRRIGATION EQUIPMENT — EMITTING 
PIPE SYSTEMS — SPECIFICATION 

( First Revision ) 



1 SCOPE 



This standard specifies the mechanical and functional 
requirements of the emitting pipes and their fittings, 
test methods and the data to be supplied by the 
manufacturer to facilitate correct installation and 
operation in the field. 

NOTE — This standard applies to emitting and trickling pipes, 
hoses, and tubings intended for irrigation, in which the emitting 
units form an integral part. This standard also applies to the 
fittings used for connecting these pipes, hoses and tubings. 
This standard does not apply to continuously porous pipe 
(porous along its entire length and circumference). 

2 REFERENCES 

The following standards contain provisions, which 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 

IS No. Title 

12786 : 1989 Polyethylene pipes for irrigation 
laterals 

13479 : 1992 Assembled joints between fittings 
and polyethylene pressure pipes — 
Test of resistance to pull out 

3 TERMINOLOGY 

For the purpose of this standard the following definitions 
shall apply. 

3.1 Clamping Band/Ring — A ring like or a band 
like device used for tightening the joints between 
emitting pipe and fittings. 

3.2 Emitter/Emitting Unit Exponent (nr) — 
Numerical value that defines the exponential 
relationship between the emission rate and inlet 
pressure of an emitting unit. 

3.3 Emitting Pipe — Continuous pipe, hose or tubing 
with perforation or other hydraulic devices, formed or 
integrated in the pipe, hose or tubing during production 
and intended to emit water in the form of drops or 
continuous flow, at nominal emission rates not exceeding 
8 1/h per emitting unit at nominal test pressure. 



3.4 Emitting Unit — A section of emitting pipe, 
including all its hydraulic devices formed or integrated 
in the pipe during production and all of the emitter 
inlets, repeated at intervals from which water is emitted 
to one clearly distinguishable location. 

3.5 Fitting — Any connecting device suitable for 
attachment to the emitting pipe with or without 
clamping band. 

3.6 Inlet Fitting — Fitting having one end suitable 
for connection to a standard irrigation lateral or 
appliance and other end or ends suitable for connecting 
to an emitting pipe. 

3.7 Inline Fitting — Fitting with both ends suitable 
for connection to an emitting pipe. 

3.8 Maximum Working Pressure — Highest water 
pressure at the inlet of an emitter/emitting pipe 
recommended by the manufacturer to ensure proper 
functioning of the emitter/emitting pipe. 

3.9 Minimum Working Pressure — Lowest working 
pressure at the inlet of an emitter/emitting unit 
recommended by the manufacturer to ensure proper 
functioning of the emitter/emitting pipe. 

3.10 Nominal Diameter — Conventional numerical 
designation used to indicate the size of the emitting 
pipe and approximately equal to the outside diameter 
(in millimetres) of the pipe. 

3.11 Nominal Emission Rate ((?„) 

3.11.1 Unregulated (Non-pressure Compensating) 
Emitting Pipe — The emission rate, in litres per hour, 
of the emitting unit at nominal test pressure and at a 
water temperature of 27 ± 3°C as specified by the 
manufacturer. 

3.11.2 Regulated (Pressure Compensating) Emitting 
Pipe — The emission rate, in litres per hour, of the 
emitting unit operating in the range of regulation and 
at a water temperature of 27 ± 3°C as specified by the 
manufacturer. 

3.12 Nominal Test Pressure (PJ — A reference 
pressure of 100 kPa at the inlet of an unregulated 
emitting unit, or any other pressure specified in the 
publication of the manufacturer as 'nominal test 
pressure' . 
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3.13 Range of Working Pressure — The range of 
water pressures at the inlet of the regulated emitting 
unit, between and including the minimum working 
pressure (P m „) and the maximum working pressure 
(P M „) recommended by the emitting pipe manufacturer 
to ensure proper functioning. 

3.14 Range of Regulation — The range of water 
pressure at the inlet of the regulated emitting unit, in 
which each emitting unit of the emitting pipe discharges 
water within the range of emission rates specified by 
the manufacturer. 

3.15 Regulated (Pressure Compensating) Emitting 
Pipe — Emitting pipe of relatively constant emission 
rate at varying water pressure levels at the emitting 
pipe inlet, within the range of operating pressure 
specified by the manufacturer. 

3.16 Spacing of Emitters/Emitting Units 

Distance between two successive emitters/emitting 
units integrated inside the emitting pipe. 

3.17 Unit Emitting Pipe — Length of an emitting pipe 
containing one emitting unit. 

3.18 Unregulated Emitting Pipe — Emitting pipe 
whose emission rate varies with inlet water pressure. 

4 CLASSIFICATION 

4.1 Emitting pipe shall be classified according to their 
uniformity of emission rate and regulation, into the 
following two uniformity categories. 

4.1.1 Uniformity Category A 

Emitting pipe having higher uniformity of emission 
rates and smaller deviations from the specified nominal 
emission rate. 

4.1.2 Uniformity Category B 

Emitting pipes having lower uniformity of emission 
rates and greater deviations from the specified nominal 
emission rate. 

4.2 The emitting pipes shall be classified by pressure 
ratings (working pressure) as follows: 

Working Pressure 
MPa 

0.100 
0.125 
0.250 
0.400 

4.3 According to type of operation, the emitting pipes 
shall be classified into the following two classes: 

a) Unregulated emitting pipes, and 

b) Regulated emitting pipes. 



ass of Pipe 


Class 1 


Class 2 


Class 3 


Class 4 



5 MATERIALS OF CONSTRUCTION 

5.1 Materials 

The material used in the manufacture of emitting pipes 
and their fittings shall be resistant to fertilizers and 
chemicals commonly employed in irrigation, and shall 
be suitable for use with water at temperatures up to 
60°C and at pressures designed for the emitting pipe. 

5.1.1 The materials shall, as far as possible, not support 
the growth of algae and bacteria. The parts of the 
emitting pipe that are exposed to sunlight, shall be 
opaque and protected against UV degradation. 

5.1.2 The material used in the manufacture of emitting 
pipes shall comply with all the requirements given in 4 
of IS 12786. 

6 CONSTRUCTIONAL REQUIREMENTS 

6.1 Dimensions 

6.1.1 Inside Diameter and Wall Thickness 

The inside diameters and the wall thicknesses of the 
pipes shall be as given in Table 1 . 

6.1.1.1 The nominal diameter of a pipe shall be as per 
declaration given by the manufacturer. 

6.1.1.2 The wall thickness shall be measured in 
accordance with the procedure given in 8.3.1 with a 
dial vernier/ball or V-ended micrometer. 

6.1.1.3 The resulting dimensions shall be expressed to 
the nearest 0.05 mm. 

6.1.2 The dimensions of the connecting fittings shall 
fit the dimensions of the emitting pipe, to ensure easy 
and reliable connection. 

6.1.3 Emitting pipes of same class but of different 
inside diameter, made by the same manufacturer, with 
differences of diameter greater than 2 mm, shall be 
designated as different sizes. 

6.2 Fittings 

6.2.1 The manufacturer shall supply, for each type and 
size of emitting pipe, fittings suitable in size and shape 
to make good connections to the emitting pipe. 

6.2.2 The jointing, made with or without the use of 
clamping bands, shall be of sufficient strength to 
withstand the full range of working pressure. 

6.3 General 

The emitting pipe, its parts and fittings, shall have no 
manufacturing defects that may impair their 
performance. The construction of the emitting pipe and 
its fittings shall permit their easy connection, with or 
without clamping bands/rings, whether the connection 
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Table 1 Dimensions of Polyethylene Emitting Pipes 

{Clauses 6. 1.1, 8.3. 1.1 and 8.3.2.1) 

All dimensions in millimetres. 



SI 


Nominal 


Inside 


Tolerance on LD. 




Wall Thickness 




No. 


Diameter 


Diameter 






_^v^ 








f~ 






""-N 










Class 1 


Class 2 


Class 3 


Class 4 










0.100 MPa 


0.125 MPa 


0.250 MPa 


0.400 MPa 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


i) 


12 


10.50 


+ 0.20 
-0.00 


0.4-0.5 


0.6-0.7 


0.8-1.0 


1.1 -1.3 


ii) 


16 


14.20 


+ 0.20 
-0.00 


0.5 - 0.6 


0.7 - 0.9 


1.0-1.2 


1.3-1.5 


iii) 


20 


18.00 


+ 0.20 
-0.00 


0.7-0.8 


0.9- 1.1 


1.2- 1.4 


1.5-1.7 


iv) 


25 


22.60 


+ 0.20 
-0.00 


0.9- 1.1 


1.2- 1.4 


1.5-1.7 


1.8-2.2 



NOTE — The wall thicknesses of pipes are based on safe working stress of 2.5 MPa at 20°C. Occasional rise in temperature has no deleterious effect 
on the life and working pressure of the pipe. 

Clamping, such as bands and screws, shall be of non-corrosive materials or of materials protected against corrosion. 



is made manually or by means of suitable tools supplied 
by the manufacturer. 

7 TEST SPECIMENS AND TESTING 
CONDITIONS 

7.1 Test Specimens 

Test specimens shall be selected at random by the 
representative of the testing laboratory from a lot of at 
least 500 emitting units. The test specimen shall not 
be taken from adjacent sections of the pipe. The test 
specimen shall include a minimum of five adjacent 
emitting units and the total number of test specimens 
shall contain at least 25 emitting units. The number of 
test specimens required for each of the tests are 
specified in the relevant clauses of this standard. 

7.2 Order of Tests 

The tests shall be conducted in the order in which they 
are listed in 8, test methods and requirements. All tests, 
beginning with 8.2, shall be conducted on specimens, 
which were taken according to 7.1. 

7.3 Testing Conditions 

Unless otherwise specified in the relevant clause, all 
tests shall be performed at ambient temperature and at 
water temperature of 27 ± 3°C. The water used shall 
be filtered through a filter with nominal aperture of 
75 u to 100 u (160 mesh to 200 mesh) or as 
recommended by the manufacturer. 

7.4 Accuracy of Measuring Devices 

7.4.1 The error, if any, in the measurement of water 
pressure shall not exceed 2 percent of the actual values. 



7.4.2 During the test, the pressure shall not vary by 
more than 2 percent. 

7.4.3 The error if any, in the measurement of 
the emission rate of the emitting pipe shall not exceed 
± 2 percent of the actual values. 

8 TEST METHODS AND REQUIREMENTS 

8.1 Uniformity of Emission Rate 

8.1.1 This test applies to regulated as well as to 
unregulated emitting pipe. The test sample shall include 
at least 25 emitting units in accordance with that 
specified in 7.1. 

8.1.2 Unregulated Emitting Pipes 

Measure the emission rates of the emitting units in the 
emitting pipes, when the water pressure at the inlets of 
the emitting units equals the nominal test pressure. 
Record separately the measured emission rate of each 
emitting outlet. 

Calculate the coefficient of variation, C v , from the 
following formula: 

C - ^-xlOO 

'4 



where 



S n = 



standard deviation of the emission rates for 
the sample, and 



q = mean emission rate of sample. 

NOTE — For the purpose of measuring emission rate, collect 
a water sample from each emitting unit for 3 min and calculate 
the emission rate for each outlet. 
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8.1.2.1 The mean emission rate of the test sample shall 
not deviate from the nominal emission rate (q n ) by more 
than 5 percent for Category A, or not more than 10 
percent for Category B in accordance with Table 2. 

Table 2 Uniformity Values 

[Clauses 8.1.2.1 and 11(d)] 



SI 
No. 

0) 



Category 



(2) 



Deviation off 
from q m . Max 

(3) 



Coefficient of 
Variation, C, 

(4) 



i) 
ii) 



A 
B 



5 
10 



5 
10 



8.1.2.2 The coefficient of variation (C v ) of the emission 
rate of the test sample shall not exceed 5 percent for 
Category A, or 10 percent for Category B. 

8.1.3 Regulated Emitting Pipes 

Condition the emitting units in the test sample by 
operating them for one hour minimum at an emitting 
unit with inlet pressure equal to the pressure at the 
middle of the working pressure range. At the beginning 
of conditioning, the emitting units shall be operated 
three times at about P,^ and three times at about P Min 
each operation to be maintained for at least three 
minutes. During the last 10 min of conditioning, the 
pressure shall be maintained at the midpoint of the 
range of regulation. Immediately after, and without 
altering the inlet pressure, test the emitting units 
according to 8.1.2 but at the midpoint of the range of 
regulation. 

8.1.3.1 The emitting units shall comply with the 
requirements given in 8.1.2.1 and 8.1.2.2. 

8.2 Emission Rate of Emitting Unit as a Function of 
Inlet Pressure 

Number the emitting units tested according to 7.1, in 
ascending order according to the measured emission 
rate. (No. 1 shall be given to the emitting unit of lowest 
emission rate and No. 25 to the emitting units of highest 
emission rate). Select 4 emitting units from the series 
obtained, No. 3, 12, 13, 23 and measure their change 
in emission rate as a function of the inlet pressure. Test 
each emitting unit in steps not greater than SO kPa, 
from P Min up to 1 .2 P Ma . Regulated emitting units shall 
be tested at three or more different pressures within 
the range of regulation, at rising and falling inlet 
pressure. The reading of the results shall be taken at 
least three minutes after arriving at the test pressure. If 
the inlet pressure exceeds the desired pressure by more 
than 10 kPa during its rise and fall, return to *P Mto ' and 
repeat the test. 

8.2.1 Unregulated Emitting Pipe 

Calculate for each pressure value, the average emission 



rate q obtained by measuring the emission rate of the 
four emitting units at rising pressure. 

Plot the curve q as function of inlet pressure. 

8.2.1.1 The curve of q shall conform to the curve 
presented in the publication of the manufacturer within 
an allowable deviation of not more than ±5 percent for 
Category A and ±10 percent for Category B. 

8.2.2 Regulated Emitting Pipes 

Calculate for each inlet pressure value, P { , the average 
emission rate q obtained by measuring the emission 
rate of the four emitting units at rising and falling 
pressure (the average of 8 emission rate measurement). 

8.2.2.1 The value of q shall not deviate from the 
nominal emission rate by more than 5 percent for 
Category A or not more than 10 percent for Category B. 

8 .3 Dimensions 

8.3.1 Wall Thickness of Emitting Pipe 

Measure the wall thickness of the emitting pipe at four 
points equally spaced on the periphery of the pipe. 
Repeat the test at two cross sections. In the event of a 
part the pipe wall being thicker by design (for example, 
flap in emitting pipe), such increase in thickness shall 
be disregarded. 

8.3.1.1 The wall thickness of the emitting pipe, when 
measured at each of the four points, shall be within 
limits given in Table 1 (see 6.1.1). 

8.3.2 Inside Diameter of Emitting Pipe 

For measuring the inside diameter of emitting pipe, 
insert into the end of the pipe a specific taper gauge 
(with 2° apex angle) or 'Go', 'No-Go' guage, first enter 
GO side of the guage, it should go inside the tube 
without much force but at the same time it should not 
remain loose in the tube. For example a GO, NO-GO 
guage sketch is given at Fig. 1 for 16 mm nominal 
diameter tube. Alternatively the outside diameter may 
be measured with pie tape or vernier caliper, from 
which two times the average thickness measured at the 
same point of pipe can be deducted to obtain the inside 
diameter. 

No Go 14.40 mm dia 



K^= 



14.30 mm dia 
14.20mm dia 



Fro. 1 A Typical Example op Go-No Go Gauob for 
16 mm Nominal Dia 

8.3.2.1 The measured inside diameter shall be within 
the limits given in Table 1 (see 6.1.1). 
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8 3 3 Flow Paths in Emitting Unit 

Measure in at least three emitting units, accurately to 
the nearest 0.02 mm and under no pressure, the smallest 
dimension of the flow path (this does not apply to 
dimension that varies with pressure). 

8.3.3.1 The smallest measured flow path dimension 
shall not be smaller than the dimensions declared by 
the manufacturer. 

8.3.4 Spacing of Emitter Units 

Measure three spacings of emitting units, accurately 
to the nearest 1.0 mm. 

8.3.4.1 The spacing of the emitting units shall not 
deviate by more than 5 percent from the spacings 
declared by the manufacturer. 

8.4 Resistance of Emitting Pipes to Hydrostatic 
Pressure 

8.4.1 Resistance to Hydrostatic Pressure at Ambient 
Temperature 

Perform the test on a length of emitting pipe consisting 
of five unit emitting pipes joined by means of centre 
fittings. 

Perform this test in two stages (see 8.4.1.1 and 8.4.1.2). 

8.4.1.1 Connect the emitting pipe assembly to a source 
of water, by means of an inlet fitting, and close its outlet 
end. Fill the emitting pipe assembly with water and 
check that no air remains trapped in the pipe. Increase 
the water pressure gradually (10 s, Min) to the 
maximum working pressure multiplied by 1.8 and 
maintain the test pressure for 1 h. 

The emitting pipe assembly shall withstand the test 
pressure without showing signs of damage to the 
emitting pipe, the emitting units or the connecting 
fittings. The unit emitting pipes shall not pull apart, 
and no leakage shall occur at the inlet fitting. Leakages 
not exceeding the emission rate of one emitting unit 
are permissible at centre fittings. 

8.4.1.2 Reduce the test pressure to nominal pressure 
and maintain for at least 3 min. Measure the flow rate 
of each emitting unit. 

The flow rate of each emitting unit shall not deviate 
by more than 10 percent from its initially observed 
flow rate, as measured in 8.1. 

8.4.2 Resistance to Hydrostatic Pressure at Elevated 
Temperature 

Perform the test on a length of emitting pipe consisting 
of 3 emitting-pipe units jointed by means of center fittings. 

Perform the test in two stages (see 8.4.2.1 and 8.4.2.2). 



8.4.2.1 Connect the emitting-pipe assembly to a source 
of water, by means of an inlet fitting, and close its outlet 
end. Fill the emitting-pipe assembly with water and 
check that no air remains trapped in the pipe. Raise 
the water pressure gradually (10 s, Min) to maximum 
pressure and maintain the pressure for 48 h, while the 
emitting-pipe test assembly is immersed in water at 
60 ± 2°C temperature. 

The emitting pipe shall withstand the test pressure 
without showing signs of damage. 

8.4.2.2 Remove the test assembly from the water and 
maintain it for 30 min at ambient temperature. Apply 
a hydrostatic pressure P n for at least 3 min at ambient 
temperature and measure the flow rate of each emitting 
unit. 

The flow rate of each emitting unit shall not deviate 
by more than 10 percent from its original flow rate, as 
measured in 8.1. 

8.5 Resistance to Tension at Elevated Temperature 

Perform the test on 5 unit emitting pipe at a temperature 
of50±2°C. 

NOTE — Mark on the unit emitting pipe two lines about 150 
mm apart. Fasten one end of the emitting pipe in an air 
circulation oven maintained at SO ± 2°C and apply a dead 
weight in accordance with Table 3. Maintain the pull for IS 
min, then remove the pull and cool the unit emitting pipe to an 
ambient temperature. 

8.5.1 Emitting pipe shall withstand the test pull without 
breaking or tearing.The nominal flow rate in the test 
specimen shall not vary by more than 5 percent from 
the flow rate measured before testing according to 8.1, 
and the distance between the two marked lines shall 
not vary by more than 5 percent from the distance 
measured (see 8.5). 

8.6 Resistance to Pull Out of Joints Between Fitting 
and Emitting 

This test shall be performed in accordance with 
IS 13479, but the test pull out load shall be according 
to Table 3, applied for 1 h or alternatively dead weight 
may be used for applying the test pull. 

The fitting shall not pull out from the emitting pipe. 

8.7 Resistance of PE Emitting Pipe to 
Environmental Stress Cracking 

8.7.1 Acceptance Test 

The test procedure shall conform to the procedure 
described in Annex D of IS 12786, except for the 
following: 

Condition the test specimen in an air circulating 
oven at 80 ± 1°C for 1 h. Then air cool and U bend 
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Table 3 Test Pull Out Load for Each Pipe Site/ 
Class Pull Out Test load, in Newtons (K) 

(Clauses 8.5 and 8.6) 

SI Nominal Minimum Class 1 Class 2 Class 3 Class 4 

No. Site Inside (0.100 (0.125 (0.250 (0.400 

Diameter Mpa) Mpa) Mpa) Mpa) 

d 





nun 


mm 


(KN) 


(KN) 


(KN) 


(KN) 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


i) 


12 


10.50 


50 


75 


105 


150 


ii) 


16 


14.20 


85 


120 


175 


235 


Hi) 


20 


18.00 


150 


200 


270 


340 


iv) 


25 


22.60 


245 


335 


425 


510 



the specimen and immerse in a constant temperature 
bath, containing the reagent. 

Percentage concentration = 10 percent 

of surface active agent 
Test temperature = 77±3°C 



Test duration 
8.7.2 Type Test 



= lh 



The test procedure shall confirm to the procedure 
described in Annex D of IS 12786, except for the test 
temperature and test duration which shall be as 
specified below: 

Percentage concentration = 10 percent 
of surface active agent 



Test temperature 
Test duration 



= 77±3°C 
= 48 h 



8.8 Determination of Emitting Unit Exponent (This 
Test Applies to Both Regulated and Unregulated 
Emitting Units) 

The relation between the emission rate, q , in 1/h and 
the inlet pressure in an emitting unit, p, in kilopascals, 
is given by the formula: 

q -Lff 
Z(logfl)(lQg g x )- Mn (Z log p, )(Z log §; ) 



m - 



where 



ZOog/O^Zlogp,) 2 



q = emission rate, in 1/h; 

k = constant; 

p = inlet pressure, in KPa; 

m = emitting unit exponent; 

i = 1,2,3,4 , n;and 



n - number of pressure values used in 8.2.2. 

Using all the q andp values obtained in 8.2.2, calculate 
m from the above formula. 

The value of the emitting unit exponent m shall be less 
than 0.5 for non-regulated emitting pipes and less than 
0.2 for regulated emitting pipes. 

9 DESIGNATION 

9.1 Non-regulated Emitting Pipe 

Emitting pipes shall be designated by the words 
emitting pipe, the reference to this Indian Standard, 
nominal outside diameter, nominal emission rate (in 
litres per hour), class of pipe, emitter spacing and the 
uniformity category. 

Example: 

Emitting pipe IS 13488 16-2-1-x-A designates a 
emitting pipe complying with this Indian Standard, 
of 16 mm nominal outside diameter, 2 1/h emission 
rate, with working pressure 0.100 Mpa (class 1), 
emitter spacing, non-regulated and confirming to 
uniformity Category A. 

9.2 Regulated Emitting Pipe 

Emitting pipes shall be designated by the words 
emitting pipe, the reference to this Indian Standard, 
nominal outside diameter, nominal emission rate (in 
1/h), class of pipe, emitter spacing, symbol 'PC to 
indicate use of regulated emitters and the uniformity 
category. 

Example: 

Emitting pipe IS 13488 16-2- 1-x-PC-A designates 
a emitting pipe complying with this Indian Standard, 
of 16 mm nominal outside diameter, 2 1/h emission 
rate, with working pressure 0.100 Mpa (class 1), 
emitter spacing, regulated (pressure compensated) 
and confirming to uniformity Category A. 

10 MARKING AND PACKING 

10.1 Each emitting pipe shall bear clear and permanent 
markings, indicating the following particulars: 

a) Name of manufacturer or his registered trade- 
mark, 

b) Year of manufacture, 

c) Batch or Code No., 

d) Designation in accordance with 9.1, and 

e) Arrow indicating direction of flow (if flow 
direction affects operation of emitting pipe). 

NOTE — The above particulars shall be marked at intervals 
not exceeding S m. 
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10.2 BIS Standard Marking 

The product may also be marked with the Standard 
Mark. 

10.2.1 The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standards Act, 
1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the licence for 
the use of Standard Mark may be granted to 
manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 

10 J Fittings 

Emitting-pipe fittings shall bear clear and permanent 
markings, including the following particulars: 

a) Registered trade-mark, and 

b) Size. 

10.4 Packing of Emitting Pipe 

When the emitting pipes are supplied in coils, each 
coil shall carry an attached tag bearing the following 
information in clear, legible and permanent writing: 

a) Name and address of manufacturer; 

b) Designation and catalogue number of emitting 
pipe; 

c) Nominal outside diameter of emitting pipe; 

d) Classification according to 4.1, 4.2 and 4.3; 

e) Length of emitting pipe in coil; 

f) Year of production and manufacturing lot; 

g) Nominal emission rate of unit emitting pipe 
and nominal pressure; and 

h) Spacing of emitting units. 

11 DATA TO BE SUPPLIED BY THE 
MANUFACTURER WHENEVER ASKED FOR 

The manufacturer shall make available to the user, 
together with the emitting pipe and fittings, catalogues 
or information sheets that include the following data: 



c) 



d) 



e) 
f) 



g) 

h) 
J) 
k) 



a) Catalogue number of emitting pipe and fitti 

b) Type of fittings for connecting emitting p 
to supply network or appliances; 

Instruction sheet for proper operation 
emitting pipe (the instruction sheets shall 
dated); 

The words 'Uniformity Category A' 
'Uniformity Category B' as applical 
including the relevant values given in Tabli 

Emitter unit exponent as detailed in 8.8; 

Details of suitable fittings (including o 
number as marked on the fitting) for diffei 
applications; 

Installation instructions for the emitting p 
and fittings; 

Nominal emission rate of unit emitting pi 

Inside diameter of emitting pipe; 

Wall thickness of emitting pipe; 

m) Range of working pressure of the emitl 
pipe; 

n) Classification of emitting pipe; 

p) Operating characteristics of emitting p 
(8.2); 

Limitations of emitting pipe use (fertiliz 
chemicals, etc); 

Range of regulation, if any; 
Filtration requirements; 
Spacing of emitting unit in emitting pipe 
Minimum recommended radius for coil 
emitting pipe; 

v) Maintenance and storage requirements; 

w) Nominal test pressure; 

x) Dimension of smallest flow path in emitting i 

y) Operating characteristics of regulated emit! 

units value of emitting units expone 

according to 8.8.1; and 
z) The length of the emitting pipes in each r 



q) 

r) 
s) 
t) 
u) 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Catalogue' and 'Standards : Monthly Additions'. 

This Indian Standard has been developed from Doc : No. FAD 17 (1687). 
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